Objectives. To investigate the robust education-health association found in Western developed nations in the Japanese context. We examined disability and mortality transitions and computed active life expectancy (ALE) by educational attainment for a cohort of Japanese adults aged 65+ years.
A large body of research in Western developed nations has provided consistent evidence for a strong association between education and health and mortality. Since the 1970s, numerous studies, mostly from the United States and European countries, have found that better educated people are more likely to have better health, fewer disabilities, and longer lives (Kitagawa & Hauser, 1973; Kunst, Geurts, & van den Berg, 1995; Mackenbach, Kunst, Cavelaars, Groenhof, & Geurts, 1997; Marmot, 2004; Ross & Wu, 1996) . More recent longitudinal studies that examined health changes at older ages and for the overall population have also documented that educational level is associated with transitions in disability incidence, recovery, and mortality (Jagger et al., 2007; Melzer, Izmirlian, Leveille, & Guralnik, 2001; Zimmer & House, 2003) . In addition, computations of active life expectancy (ALE, defined as the average number of remaining life that is active), likewise, highlight the advantage of better educated people who have more years of active life (Crimmins, Hayward, & Saito, 1996; Crimmins & Saito, 2001; Guralnik, Land, Blazer, Fillenbaum, & Branch, 1993; Pérés, Jagger, Liévre, & BarbergerGateau, 2005; Valkonen, Sihvonen, & Lahelma, 1997 ). An overview of the Western literature shows that there is a persistent positive and robust relationship between education and health and longevity in different data sets and a broad range of health measures used, as well as the time periods and age groups studied (Cutler & Lleras-Muney, 2008; Lynch, 2003; Mirowsky & Ross, 2003; von dem Knesebeck, Verde, & Dragano, 2006) .
Several causal pathways of the education-health relationship have been identified although the relative magnitude and contribution of the different explanations remains unknown. The most commonly cited mechanisms through which education influences health are the roles of behavioral and material factors. Educational level influences health behaviors and lifestyle choices such as smoking, dietary habits, physical activities, knowledge and access to information about health risks, as well as the cognitive ability to process the health information. Studies have found that education is linked to less smoking, more physical activity, improved diet, and weight control (Barbeau, Krieger, & Soobader, 2004; Laditka & Laditka, 2002) . Important material factors that could intervene in the education-health relationship include income, housing conditions, employment status, occupation, and access to and use of health care (Lynch, 2003; Ross & Wu, 1995 Smith, 2004) . Apart from behavioral and material reasons, other factors such as the effects of early childhood experiences, cumulative exposure to stressful life events, and the ability to cope, social support, psychosocial attributes, and personality factors are thought to also play a mediating role in the association between socioeconomic status and health (Berkman & Glass, 2000; Hayward & Gorman, 2004; Lantz, House, Mero, & Williams, 2005; Mackenbach, 2010; Mirowsky & Ross, 2003; Ross & Wu, 1995) . Indeed, because education, or more generally, socioeconomic status, influences a broad range of behavioral, economic, environment, and psychosocial factors that, in turn, affect health outcomes, it is often regarded as a "fundamental cause" of health (Link & Phelan, 1995) .
In Asia, there are far fewer studies on the education-health relationship due in large part to the lack of available data to conduct the analyses. In particular, with the exception of Taiwan, longitudinal data over a relatively long period of time to examine the health changes of older adults are even more scarce. From the limited Asian studies, the findings on the effect of education on health and mortality are often unclear or mixed and do not provide conclusive evidence. A Taiwanese study found that education was associated with only the onset of disability, whereas an earlier study in Japan provided support for the educational effects on both disability and mortality transitions from a healthy state, but not from an unhealthy state (Liu, Liang, Muramatsu, & Sugisawa, 1995; Zimmer, Liu, Hermalin, & Chuang, 1998) . More recent studies in China, Indonesia, and the Philippines, using relatively short-survey intervals, have found either no or very weak effects of education on health transitions (Cruz, Saito, & Natividad, 2007; Gu & Zeng, 2004; Hidajat, Hayward, & Saito, 2007; Kaneda & Zimmer, 2007) . To date, it is still unknown whether and how education plays a role in the health and health transitions of older Asians. Even lesser is known about the causal mechanisms in the education-health association in an Asian context. Most of the studies also did not compute ALE by educational level.
In light of previous Western studies that found a robust positive association between health and education but with a less than clear picture emerging for Asia, we asked in Japan if there are education differentials in disability and mortality transitions among a cohort of Japanese older adults? We hypothesized that the education-health association exists among the Japanese, speculating that the lack of clear evidence from other Asian countries could be due to data limitations. We used recently available nationally representative prospective data collected over a 10-year period in Japan to test our hypothesis. Based on an earlier Japanese study by Liu and colleagues (1995) , we hypothesized that the educational effects could be stronger for disability onset, with weaker or no effect for disability recovery. In examining a well-established association from the West in a vastly different context, we are able to further ascertain its generalizability and, in the process, contribute to a better understanding of the possible causal pathways (Kohn, 1987) .
In addition, to fill the gaps in research, we also computed ALE by educational level for Japanese older adults. Because we are interested in educational differences in ALE for the overall population as well as by initial health state in order to distinguish between the active and inactive at baseline, we computed both population-based and status-based estimates.
Thus, the objectives of this study are twofold: first to investigate if there are education differentials in disability and mortality transitions and second to compute ALE by educational level for the overall population of Japanese older adults and by their initial health status.
Apart from the advantage in data, Japan provides an interesting setting for an Asian study given its rather unique social and cultural background. As a society, Japan is mostly homogenous with an almost negligible foreign migrant population of less than 2% (Japan Statistics Bureau, 2010b). Its economy is the third largest in the world, with a per capita gross domestic product of U.S. $32,608 and standards of living are high (International Monetary Fund, 2010) . The educational attainment in Japan is among the highest in Asia. In terms of health, it is well-known that the Japanese have very long life expectancy. In 2009, life expectancy at birth stands at 86.4 years for women, the longest in the world for 25 consecutive years, and at 79.6 years for men (Ministry of Health Labor and Welfare, 2010) . Japan further ranks first in international estimates of healthy life expectancy compiled by the World Health Organization (2003) . The health care system in Japan is efficient with a provision of universal health care coverage. Regular and even mandatory annual health examinations are common among the Japanese. With the rapid aging of Japan's population where 23% is currently aged 65 years and over and it is expected to reach 32% by 2030 (Japan Statistics Bureau, 2010a; National Institute of Population and Social Security Research, 2006) , it becomes even more imperative to examine the health transitions of Japanese at older ages and to provide an estimation of their ALE. An examination of health differentials by education will provide further information on health disparities that is useful for policy and practice, as well as on possible causes of improvements in the health of the population in the future.
Data and Methods

Data Source and Sample
The data for this study came from the Nihon University Japanese Longitudinal Study of Aging (NUJLSOA). The NUJLSOA started in 1999 with follow-up surveys conducted every 2-3 years of a nationally representative sample of older Japanese aged 65 years and above living in the community. For this study, we used five waves of panel data collected in 1999, 2001, 2003, 2006, and 2009 . The sample was also refreshed (i.e., add-ins were made) in 2001 and 2003 to retain individuals in the lowest age group (ages 65 and 66). For the purpose of clarity in the data analyses, this study used the panel data starting from 1999 and excluded the refreshed sample.
A multistage stratified probability sampling method was used to draw an initial sample of 6,700 adults aged 65 years and above. To ensure a sufficient number of respondents at older ages, adults aged 75 years and above were oversampled. In the analyses, weights were applied to represent the national population of older Japanese aged 65 years and above.
Using structured questionnaires, face-to-face interviews were conducted by trained interviewers in the homes of the respondents. The information collected included a number of health dimensions (e.g., presence of chronic diseases, impairments, and physical and mental functioning), health behaviors, health services utilization, living arrangements and intergenerational support, norms and values related to aging, and the socioeconomic and demographic characteristics of the respondents. Additional information and details on the NUJLSOA can be found at its website, http://www. nihon-u.ac.jp/cin/nujlsoa. An English version of the website is also available at http://www.usc.edu/dept/gero/CBPH/ nujlsoa. Previous studies that have used this data set to estimate multistate life table (MSLT) functions include a recent study by Chan, Zimmer, and Saito (2011) and Nasu and Saito (2006) .
In the first wave in 1999, a total of 4,997 interviews were conducted, yielding a 74.6% response rate. The response rates for the second, third, fourth, and fifth waves of the panel data are 86.4%, 82.1%, 82.3%, and 85.2%, respectively. Although the sampling frame comprised of communitydwelling older adults, those who have moved into institutions in the follow-up surveys were also interviewed by proxy whenever possible.
For the analyses, deletions were made for unspecified educational level (n = 24) and missing initial physical functioning (n = 5). There were no cases where the date of birth is missing. In 40 cases where the date of death (DOD) is missing, we recoded DOD to be at the middle of the survey interval. The final analytical sample was 4,968 cases, comprising 2,107 men and 2,861 women. Because men and women have different levels of education and follow different disability trajectories (Chan, Zimmer, & Saito, 2011) , we stratified our analyses by education and sex. Table 1 shows the sample distribution by education and sex.
Of all the completed interviews, about 10% of each wave were from proxy interviews that were included in the data analyses. Proxies were allowed only when the respondent was unable to answer because of physical or mental health problems, and the respondent was required to grant permis- sion for a proxy to answer the survey. We ran the data with and without the proxy responses and yielded results that were not significantly different from each other. We present the results that included the proxy interviews.
Information on death of the respondents at subsequent waves was obtained from family members of the decedents during the follow-up interviews. Of the 4,997 respondents, 1,434 (28.9%) had died by the fifth wave in 2009. We compared life expectancy estimates derived from the survey with published national estimates in 2004, the mid-point of our survey period. At age 65, the estimate from the survey was about 1 year higher than the national estimate. This disparity could be because the baseline survey sample comprised only community-dwelling elderly Japanese and excluded those living in institutions who may have shorter life expectancy. We discuss the implications on the results at the end of this paper.
Measures
Disability was measured by difficulties with activities of daily living (ADLs) and instrumental activities of daily living (IADLs; Katz, Ford, Moskowitz, Jackson, & Jaffe, 1963; Lawton & Brody, 1969) . We used both ADLs and IADLs in this study following findings that a composite measure combining both provided a more sensitive health measure with a more comprehensive range of activities compared with measures limited to either ADLs or IADLs (Spector & Fleishman, 1998) . The survey question from NUJLSOA, "Do you find it difficult to (do specific activity) due to your health or physical state?" was used. A total of seven ADLs (bathing, dressing, eating, transferring, indoor walking, outdoor walking, and toileting) and seven IADLs (preparing own meals, shopping, managing money, using the telephone, doing housework, taking transportation, and taking prescribed medication) were used to construct a composite measure where an individual is considered as having a disability if he/she had difficulties in performing at least one of the activities because of health-related reasons. Following other surveys (e.g., Longitudinal Study of Aging I and II, Health and Retirement Survey, Medicare Current Beneficiary Survey) conducted in the United States, the NUJL-SOA used difficulties with ADLs and IADLs, as opposed to receiving help or unable to perform because it is independent of availability of help and is less context-based. In the disability and mortality transitions analyses, we defined two living states (active and inactive) and one absorbing state (death). An individual is coded as inactive if he/she has a disability and active if he/she has no difficulty with any activity.
Education was measured at the first wave and was coded as a dummy variable after taking into consideration the distribution of the variable (see Table 1 ). Respondents with less than high school education (i.e., ≤9 years of formal education) was coded 0 and respondents with high school education and above was coded 1. errors produced by the IMaCh program could be underestimated. Nevertheless, a recent study comparing the variance estimates from the Stochastic Population Analysis for Complex Events (SPACE) program that can adjust for clustering with those from the IMaCh program shows that the difference in the standard errors between the two programs is marginal ranging from 0.01 to 0.04 (Cai et al., 2010) . SPACE is a new software program developed to estimate MSLT functions and their sampling variability using microsimulation and bootstrapping methods. For more details, see Cai and colleagues (2010) . Table 2 shows the distributions of the total number of health transitions by educational level for the 10-year period. These results were obtained by pooling the five waves of data to obtain four interval observations. As shown, for both levels of education (less than high school and high school and above), the majority retained their initial health state from one to the next survey interview. Among those with less than high school education and who were initially active, there were a total of 1,011 transitions to inactive state and 391 deaths for the duration of the study. The corresponding numbers for those with high school and above education were 390 transitions to inactive state and 181 deaths. Not surprisingly, the number of health recovery transitions is smaller compared with worsened health, with a total of 415 recovery transitions for the less educated and 164 for the more educated. The total number of transitions to death is greater among the less educated for both active and inactive health states. Figures 1-4 show the probabilities of the four health transitions by educational level for men and women: (a) active-toinactive state (worsening health or disability incidence), (b) inactive-to-active state (improving health or disability recovery), (c) active-to-dead state, and (4) inactive-to-dead state (transition to mortality from different initial health
Results
Transition Probabilities by Educational Level
Method
A MSLT method and an interpolated Markov chain (IMaCh) approach were used to conduct the analyses. Our transition model consists of two nonabsorbing, living health states (active and inactive) and one absorbing state (death). Excluding retention status (active-to-active and inactive-to-inactive), there could be four possible health transitions over time: (a) active to inactive (worsening health), (b) inactive to active (improving health), (c) active to death, and (d) inactive to death. This model takes into account both the incidence of and recovery from disability as well as different mortality by initial health state. The basic unit of analyses is person transitions.
The transition probabilities from one health state to another and estimates for life expectancies in active and inactive states were computed with the IMaCh software program (version 0.98k) that was developed at the Institut National d'études Démographiques by Brouard and Lièvre (2002) based on new methods for analyzing ALE introduced by Laditka and Wolf (1998) . First, the program estimates the parameters of transition probabilities between an initial and final health state at each age and for each subgroup based on a multinomial logisitc regression model and maximum likelihood. Using the parameters of the transition probabilities estimated, MSLTs are then constructed to obtain total, active, and inactive life expectancies for each subgroup by education and sex. The Markovian assumptions for the probability of health transitions were followed. Lièvre, Brouard, and Heathcote (2003) details the IMaCh approach for estimating health expectancies.
The IMaCh computer program has been used in several recent studies to compute health expectancy (e.g., see Crimmins et al. 2009; Jagger et al., 2007; Jagger, Goyder, Clarke, Brouard, & Arthur, 2003; Reynolds, Saito, and Crimmins, 2005) because it has a number of advantages. First, it is able to take into account multiple waves of data together and data of different interval lengths between surveys. In this study, the first three waves of the NUJLSOA surveys (1999, 2001, and 2003) were each conducted 2 years apart whereas the fourth and fifth waves were conducted 3 years after the previous wave. The difference in survey interval lengths will invariably affect transition probabilities estimates that the IMaCh program is able to adjust by means of interpolation. Second, multiple transitions within an interval can also be estimated by specifying the time unit (in months) for interpolation. In this study, we estimated annual transition probabilities. Third, data from respondents who may have missed interviews between survey waves can also be accommodated and retained. Fourth, the IMaCh program provides standard errors of the life and health expectancies estimates that allow us to construct confidence intervals (CIs) around the estimates to test for difference of statistical significance between subgroups. Despite these advantages, one of the limitations of the IMaCh program is that it is unable to adjust for clustering of the sample. Thus, the standard Figure 1 , for both sexes, those with less education are associated with a higher likelihood of transiting from an active-to-inactive health state. In particular, lesseducated women especially at older ages are associated with a much greater risk to experience the onset of functioning difficulties. Figure 2 shows that the reverse is true for recovery transitions although not statistically significant probably because of the small number of recovery transitions. The probabilities of transiting to death from an active and an inactive state are shown in Figures 3 and 4 , respectively. There are also no significant educational differences.
Total, Active, and Inactive Life Expectancy by Educational Level
Population-based estimates.- Table 3 shows the populationbased estimates for total life expectancy (TLE), ALE, and inactive life expectancy (IALE) and the proportion of ALE to TLE by educational level for men and women at selected ages of 65, 75, and 85 years. Results for ages 90 and over are not shown because of the small sample sizes (n < 100). Overall, at all selected ages and for both sexes, those with high school and above education can expect to live longer, have more years of active life, and fewer years of inactive life compared with those with less than high school education. At age 65, high school and above educated men have a TLE of 20.5 years, of which 17.3 years are active and 3.2 years are inactive. This is compared with less than high school educated men who have a TLE of 18.4 years, of which 14.7 years are active and 3.7 years are inactive. The association between education and TLE and ALE is similarly seen in the female sample. At increasing older ages (75 and 85 years old), with fewer remaining years of life, the number of both active and inactive life years decreases; however, the proportion of inactive life increases for both educational groups and for both sexes. The results for education differences are statistically significant for TLE and ALE at the 95% CI level. For both men and women, the proportion of ALE to TLE is larger for the more educated group compared with the less educated group, that is, those with more education can expect to spend a larger proportion of their remaining lives being active. For instance, at age 65, high school and above educated men can expect 85% of their remaining life to be active, whereas the corresponding figure for less than high school educated men is 80%. Not Status-based estimates.- Table 4 shows the status-based estimates of TLE, ALE, and IALE for those who are initially active at age 65 by educational level. For both men and women, the more highly educated with an initial health status of being active can expect to live about 2 years longer compared with their less educated counterparts. In addition, the former can expect to live about 2.5 years more in an active state and about 0.5 years less in an inactive state. In terms of proportion of life, the better educated can live about 4% more of their lives in an active state. The differences by education for TLE and ALE are statistically significant at p < .05 level. These results are largely similar to those of the population-based estimates shown in Table 3 for the entire population regardless of initial disability status.
Compared with those who have an initial active status, men and women who start off with an inactive status at age 65 have fewer years in an active state, ranging from 9.7 to 14.3 years, which still fall short of the least number of active years for those who have an initial active state (range: 15.0-18.5 years). Those who have an initial inactive health state can also expect to spend more years remaining inactive compared with those who have an initial active state. By education differences, similar to previous findings, the more educated live longer and have more active and fewer inactive years of life. In terms of proportion of ALE, the difference between the two groups who start off with different health status is large. However, except for ALE for women, the results for initial inactive state are mostly insignificant. The results for those at older ages (ages 75 and 85) are similar and are not reported or shown.
Discussion
This study has investigated education differentials in disability and mortality transitions and estimated the total, active, and IALE by education for a cohort of nationally Note. Totals may not add up exactly to 100% due to rounding. CI = confidence interval; TLE = total life expectancy; ALE = active life expectancy; IALE = inactive life expectancy. Data source: Nihon University Longitudinal Study of Aging (NUJLSOA), 1999-2009. representative Japanese older adults. A key purpose of this study was to examine if the robust education-health association found in Western countries is applicable to other vastly different contexts such as Japan. Overall, the findings of this study showed that with the exception of transiting from an active-to-inactive state, that is, disability incidence, the rest of the transitions from one health state to another, including transitions to mortality, did not produce statistically significant differences by education at the 95% CI levels. The lack of statistical significance for transitions to other health states could be due to the small sample sizes for mortality and recovery and the number of transitions to these states. The findings of the current study are more in line with the recent studies conducted in China, Indonesia, and the Philippines that found no or relative weak effects of education on health transitions, as discussed in the introduction section. In addition, similar to the Taiwanese study (Zimmer et al., 1998) , educational effects were found only for the onset of disability.
ALE computations showed that at age 65, Japanese men and women with more education can expect about 2 more years of remaining life and 2.5 more years of active life than those with less education. The magnitude of educational differences in life expectancy and ALE is comparable to similar studies conducted elsewhere. Crimmins and Hagedorn (2010) reported that American men and women at age 70 with a high school degree have 1.5 and 2.3 more years of life without disability, respectively, and overall live about a year longer compared with their less educated counterparts. The educational differences in active life exceed differences in life expectancy (Crimmins, Hayward, & Saito, 1996; Crimmins & Saito, 2001) . In England and Wales, women with higher education live 1.7 years longer and 1.9 more years of ADL disability-free life. The differences for men are of similar magnitude to those for women (Jagger et al., 2007) . Few Asian studies have examined educational differences in ALE. For the overall population, Liu and colleagues (1995) found that Japanese at age 60 is expected to live another 18.7 years (81%) without disability and 4.4 years (19%) with disability-figures that are marginally higher than our results for Japanese at age 65.
What are some possible explanations for the lack of education impact on disability, specifically recovery from disability, and mortality transitions in later life among the Japanese? One way to approach this question is to examine the causal mechanisms that intervene between education and health in Western countries and to evaluate if they similarly apply to other different contexts such as in Japan. As noted in the introduction, key causal mechanisms identified in the West include behavioral and material factors. How, and to what extent, do they matter in Japan and are there any differences by educational level? In Japan, educational attainment aside, health literacy and awareness and knowledge of health and health-related issues are generally high among the public. This could be in part due to the fact that historically, since the Edo period, a strong tradition of health culture exists in which the Japanese followed and practiced various health-promoting regimens and personal hygiene related to diet, exercise, sleep, breathing, stress management, and bathing (Fukuda, 1994; Horiuchi, 2011) . The high level of health concern among the Japanese since historical times continues today, further perpetuated by the media in the form of numerous health programs and health information that the Japanese readily keep up with. As recent studies have indicated, health literacy, as measured by the ability to read and comprehend health-related materials, was found to be a more powerful variable than years of formal education (i.e., general literacy) in its effects on health status and mortality (Baker et al., 2007; Wolf, Gazmararian, & Baker, 2005) .
Related to the health literacy and health consciousness of many Japanese is the prominent place of health examinations in Japanese society. Since postwar, annual health examinations are mandatory for all employees regardless of position or ranking within the company and are taken very seriously. For instance, in recent years, companies whose employees' waist circumference exceed the standard requisite set by the Health Ministry are liable to pay a fine. To keep workers healthy and productive, health-related regimens and exercise time are regularly incorporated into the workplace. These health promoting and disease prevention habits are continued at older ages, with regular free health screenings offered by many community facilities. The universal health care coverage system in Japan that provides access to and use of health care services across all segments of society since 1961 could have also mitigated any education differentials in health outcomes, although this factor has been found to be less important than it seems, as shown in other countries that have national health care systems but socioeconomic inequalities in health and mortality continue to persist (Banks, Marmot, Oldfield, & Smith, 2006; Elo, Martikainen, & Smith, 2006) .
In addition, Japanese society is generally characterized by a lower level of social inequality than most Western countries (Horiuchi, 2011) . There is an emphasis on egalitarianism and cooperation in this mostly homogeneous country where the foreign migrant population is almost negligible and where, until recent years, the majority of Japanese considered themselves to be middle class. Early childhood socialization and experiences are relatively uniform, with the Japanese education system and family emphasizing group conformity and social cohesion rather than individual differences. These characteristics of Japanese society could be even more pronounced among the cohort of older Japanese in our study given their similar important prewar and wartime life course experience. The dietary, health behaviors, and lifestyle choices are possibly less diverse and less varied among this cohort compared with younger Japanese. Many older Japanese of this cohort may still prefer the traditional Japanese diet of vegetables, fish, and soybean products despite the widely available and common meatbased diet in Japan today, in view of the scarcity of certain food in the prewar, wartime, and immediate postwar periods and what they were accustomed to. Data from the same survey used in this study also showed that smoking, drinking, and engagement in physical activities do not significantly differ by educational attainment. In this study, we did not control for these possible meditating factors in view of the limited number of covariates that the IMaCh program can effectively handle. Nevertheless, a recent study using hazard models and the same data set to examine gender differentials in disability transitions managed to control for some factors (Chan, Zimmer, and Saito, 2011) . It was found that education, income, and presence of a chronic disease are significantly associated with disability incidence. Similar to our current study, education has no effect on disability recovery. Recovery is significantly positively associated with income and negatively associated with presence of a chronic disease.
We have looked at some of the factors that are theorized in the West to be causal mechanisms for the association between education and health and discussed them within the Japanese context in an attempt to understand why there appears to be little effect of education on disability and mortality transitions among Japanese older adults. To date, however, it is still unclear how some other individual-level factors that have received attention in recent years in the West, such as personality attributes (Mackenbach, 2010) , might intervene in the education-health relationship in Japan.
For our study's cohort, a rather large proportion (>60%) has less than a high school education. This is likely because some of the respondents, particularly the younger ones, may have part of their formal schooling disrupted or limited by accessibility during the war and immediate postwar years. Nevertheless, they experienced the Japanese lifetime employment and age seniority systems in the workplace where companies were more likely to invest in and provide their employees with on-the-job and skills training, making educational level less important. In contrast, for more current cohorts, greater emphasis is placed on formal education especially in the last few decades as companies scale down, expect new employees to contribute immediately, and lifetime employment become less prevalent. They are more educated and we might therefore observe a more robust education-health association for the future elderly in Japan.
To conclude, a major strength of this study is the use of good nationally representative data that were collected over a relatively long period of time. For each wave, the survey questions were consistent and did not change from one survey wave to another. This is crucial in longitudinal studies so as not to introduce biases that are likely from any changes in question wording. In addition, the attrition rate for this data set is relatively low, with response rates of more than 80% for all the waves except for the baseline survey. Attrition is a main concern in longitudinal analyses that can be problematic if there are large losses to follow-ups. There are also only a few cases with missing data for this study. As for limitations, the life expectancy estimates from the survey were about 1 year higher than national estimates because the baseline survey sample comprised only community dwelling Japanese and excluded the institutionalized. This could have resulted in an overestimation of ALE. In addition, we were unable to adjust for the clustering of or repeated observations from the same respondent over time with the IMaCh program that was used. Nevertheless, it is known from previous studies that such adjustments generally result in only very marginal differences to the estimates and are not likely to be significant. For future studies, more covariates that could be associated with education differentials in health could be taken into account. The definition of health also needs to be expanded beyond disability, and the severity of morbidity and disability need to be examined to see if the general pattern by education holds for a broader range of health measures in Japan.
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